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Ikfiinrnfriaimsi 

1 . (cmrently amended) A method for testing an agent for effect on human cardiac cells 
comprising the steps of 

deriving aplurality of atrial-, ventricular- and nodal eardiomyocyte cell types fey after in 
vitro culture for between 40 and 95 davg of embrvoid bodies derived from human embryonic 
stem cells; 

piercing a single eardiomyocyte with an electrode so that the transmembrane action 
membrane of that eardiomyocyte can be electrically measured; 

measuring the transmembrane action potential of the single eardiomyocyte; 

assessing the transmembrane action potential of the cardiomyQcyte to characterize the 
eardiomyocyte as to the cell type of the human heart that the action potential most resembles 
among the cell types selected from the group consisting of ventricular, atrial and nodal cell types; 

exposing the eardiomyocyte to the agent; and 

observing whether the action potential of the eardiomyocyte changes after the exposure to 
the agent. 

2. (cancelled). 

3. (previously presented) The method of claim 1 wherein the deriving is conducted by 
perrnitting the human embryotric stem cells to form embrypid bodies, and wherein the measuring 
includes impaling the single eardiomyocyte within an embtyoid body with the electrode. 

4-6. (cancelled). 
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7. (currently amended) A method for testing an agent fiar feeif its effect on the eJectrical 
properties of the HERG channel in human cardiac cells comprising the steps of 

deriving a plurality of atrial-, ventricular- and nodal cardiomvocyte cell types by after in 
vitro culture for between 40 and 95 davs of etnbryoid bodies derived from human embiyoniG 
stem cells; 

inserting an electrode into the interior of a single Gardiomyocyte in culture in order to be 
able to measure the transmembrane action potential of the cardiomyocyte; 

measuring the duration of the transmembrane action potential of the cardiomyoeyte; 

assessing the transmembrane action potential of the cardiomyoeyte to characterize the 
cardiomyoeyte as to the cell type of the human heart that the action potential most resembles 
among the cell types selected from the group consisting of ventricular, atrial and nodal cell types; 

eicposing the cardiomyoeyte to the agent; and 

obsetving whether the action potential duration is changed by the agent, as would be the 
cfase if the HERG channel is altered. 

8. (cancelled). 

9. (original) The method of claim 7 wherein the culturing is conducted by permitting the 
human embryonic stem cells to form embrydid bodies and wherein the measuring includes 
impaling an embrypid body with ian electrode. 
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10. (currently amended) A method for testing m ageM for its likelihood of 
triggering delayed after depolarization events in htiman cardiac cells comprising the steps of 

deriving a plurality of atrial-, ventricular- and nodal cardiomyocyte cell types fey after in 
vitro culture for between 40 and 95 days of embrybid bodies derived from human embryonic 
stem cells; 

irisierting an electrode into the interior of a siilgle cardiomyocyte in culture in order to be 
able to measure the transmembrane action potential of the cardiomyocyte; 

obtaining a chart of iJie transmembrane action potential of the cardiomyocyte over time; 

assessing the transmembrane action potential of the cardiomyocyte to characterize the 
cardiomyocyte as to the cell tj^e of the human heart that the action potential most resembles 
among the cell types selected from the group consisting of ventricular, atrial and nodal cell types; 

exposing the cardiomyocyte to the agent; and 

observing whether a delayed after polarization event is triggered by the agent. 

11. (cancelled). 

12. (origiiial) The method of claim 10 wherein the culturing is conducted by permitting 
the human embryonic stem cells to fDrm embryoid bodies and wherein the measuring includes 
impaling an embryoid body with an electrode. 
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13. (currently amended) A method for testing an agent for tiietf its likelihood of 
triggering long QT syndrome in patients by testing humm cardiac cells comprising the steps of 

deriving a plurahtv of atrial-, ventiicular- and nodal eardiomyocyte ceU types by after in 
vitro culture for between 40 and 95 days of embryoid bodies derived frotti human embryonic 
stem cells; 

s^airately inserting an electrode into the interior of several single eardiomyocytes in the 
culture in order to be able to measure the transmembrane action potential of the eardiomyocytes; 

obtaining a chart of the transmembrane action potential of a plurality of the 
eardiomyocytes over time; 

assessing the transmembrane action potential of the cardiprayoqytes to characterize the 
eardiomyocytes as to the cell type of the human heart that the action potential most resembles 
among the cell types selected from the group consisting of ventricular, atrisil and nodal cell types; 

exposing the eardiomyocytes to the agent; and 

observing whether action potential duration is prolonged, as an indicator of the risk of 
long QT syndrome by the agent in any of the eardiomyocytes. 

14. (cancelled). 

15. (original) The method of claim 13 wherein the eulturing is conducted by permitting 
the himian embryonic stem cells to form embryoid bodies and wherein the measuriiig includes 
impaling embryoid bodies with an electrode. 
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1 6. (currently amended) A method for testing an agent for effect on human cardiac cells 

comprising the steps of 

culturing huniian embryonic stem cells by in vitro culture to produce embryoid bodies; 
selecting amongst the embryoid bodies for embryoid bodies which demonstrate the 

presence of a - plnrality of atrial-, ventrieular- and nodal cardiomyocyte cell types- 
piercing the; embryoid body to place a fine elecfrode inside a smgle cardiomyocyte wi^iin 

the embryoid body sp that the transmembrane action membrane of that cardiomyocyte caii be 

electrically measured; 

measuring the transmembrane action potential of the single cardiomyocyte; 
assessing the transmembrane action potential of titie cardiomyocyte to characterize the 

single cardiomyocyte as to the cell type of the human heart that the action potential niost 

resembles among the cell types selected from the group consisting of ventricular, atrial and nodal 

cell types; 

exposing the cardiomyocyte to the agent; and 

observing whether the action potential of the cardiomyocyte changes aiiler the exposure to 
the agent. 
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